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The suggestion on the similarity of the fine strllcture bclween the scale of Mallo-
mOllas and the frustllle of diatom was given by Dr. Taira KAMIY A at th巴 Congrcssof 
the Botanical Society of Japan in 1963. The present writer explains a brief consideration 
on this interested slIbject. 
The writer wishes to express his thanks to Dr. Taira KAMIYA of Aichi Gakugei 
University {or his valuable auvice and kindn巴s，and a¥so to l'rofessor Noboru i¥BE for 
his constant guidance. 
The fine structure of scales of Mallomonas observed with the electron microscop巴
by the writer is explained as fo11ows. The scale of Mallomonas fastigata has a perforated 
shield， which shows th巴 samestructure both on the inner and outer sides (Pl. 1， fig. 1). 
The scale of Mallomonas regina has th巴 perforatedinner plate， whos巴 poresarrange 
in longitudinal rows， and the mesh pattern is seen on the outside (Pl.卜 fig.2， Pl.l. 
figs. 5， 8)， and the inner plate of J¥!Jallomonas crassisquama and. l¥1allomonas eoa is 
p巴rforatedev巴nly(Pl. 1， figs. 3， 4. Takahashi 1961， 1963). The both sides of the scal巴
of the two speci巴sshow the different structur巴J:Csp巴ctively，and it seems that these 
scales are mad巴lIPof two layers， nam巴ly，the p巴rforated.inn巴rlayer which is in contact 
with the protoplasm， and th巴 reticulateJayer which opens towards the outside. And the 
ridg巴 ofthe reticulate structur巴 runson the ar巴agen巴raJlybetween the pores as is shown 
in figure 3 in pJate 1. 
These structures are shown in figure 1. (see P. 138) 
But in Mallomonαs regina， itse巴msthat a thin membi:ane develops along the ridge 
as is shown in figure 8 in plate 1， and this m巴mbraneis similar to the cover membrane 
of the loculus -in-the centric diatom. 
Since th巴studieson i11allo111onas with the electron microcope w巴republished by. Fott 
(1955) and Asmund (1955)， many studi巴son themhave been doneby many authors. 
~ Cohtributions from' the Laboratory of Applied Zo'ology， Faculty of Agriculture， Yamagata 
University， No， 58 
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Figure 1. Fine structur of scale of Mallomonas crassisqllama 
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Harris and Bradley have revealed precisely the fine structure of the scale of a 
number of Mallomonas species， using th巴 carbonreplica technique， and they (1960) 
expressed that the mature scales of Mallomonas allorgei are made upof three layers : 
ap巴rforatedbasal layer， a honeycomb layer， and a smooth roof which only dev巴lopsin 
the mature scale. 
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The present writer studied on two species of the torquata group (Takahasti， 1963). 
One of them， Mallomonas grata seems to be intermediate between the. torquatae and 
the quadratae according to the electron microscopic structure of the scale. 
Conrad.(1933) had classified at first the，species of Mallol1~onas ， and Bourrel1y (1957) 
modified Conrad's grouping， based on the chal'acters as seen in th巴 opticalmicroscope. 
Harris and Bradley (1960) arranged a number of Mallomonas species lmown with th巴
el巴ctronmicroscope in a new scheme of classification. 
But there is a hiatus between some isolated species and other. groups.Further 
rcse乱rcheson that point m巴 needed.
Racillariophyccae is groupcd among t1巴 Chrysophyla.Many workers havc revealed 
the finc slruclure of thc frus1ule， and Okuno (19(19) published on the gen巴ralstruclure 
of thc ¥oculus of the centric diatom， and in 195:!， hc classified dia10m frustules on the 
basi苗 ofthe sievc memhrane struc1urc of the areo¥ae and distinguished 23 typ巴5，and 
a¥so Desik，にhary(1956) and H巴ndey(1959) classified them in anothcr way. 
According 10 the present writcr's observations 01 M任111011/ο1I0Sand a few diatoms， 
and 10 many sludies on thc diatom givcn by many authors， he r巴cognizedthc similarity 
of thc struclur巴 betw巴enthc scalc and 1he frustu¥c. 
The frustu¥c of lV!closiro is formed of the perfora1ed sieve membranc and th巴
n巴tveinedstruc1ur巴 (Okuno，1954. 1 I巴1m巴ckand Krieger 1%0)， (Pl.s， fig. 7). It seems 
that日gure1 in the pr巴scntpaper can be considered as a figur巴 ofthc general structure of 
the frustu¥e of Melοsira， by changing the inner p¥atc and th巴minutepore of lVlalloJl/ollas 
in thc figure 1 respcctiv巴¥y，for th巴 sievemembrane and the sing¥e sievc pore of the 
diatom. And thc structurc of the scal巴 ofJ1Iallo1l/ollas regillαwhich dcvelops the fine 
mem¥】ran巴 alongthe ridgc (刊. 1， fig. 8)， shows clearly its similarity to the slructure 
()f the ¥ocu¥us of thc centric diatom with the cover m巴mbrane.
1n the c巴ntricdiatom which shows the similar slructure 10 the scale of Jl1allolllolla:‘ら
the locu¥us opens ()Jl the inside ancl so thc si巴vem巴mbraneis on the ou1side generally. 
That re¥a1ive po!>i1ioJl ()f the 1wo is opposite to that of thc reticu¥atc layer and the 
pcrfora 
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iri th巴 foril巴rse:tieS. 
The'co出tarisoriof the eleetrbn mi'croscopic' 'structure between the scale of MalloJ 
1I10nas and th巴 frusttlleof the diatomhas i10t yet been' donesufficiently. 
It seems that the morphological simi1arity betw巴enthe two is one of' characteristics 
whith give evidenc巴 tothe relationship between Chrysophyceae and Bacil1ariophyceae; 
Summary 
The fine structure of scal巴sof iVlallomollas jVlallomonas fastigata， l¥Iall01'lwnas 
regina and Mallomonas crassisquama， isexplain 巴吋d，(凶oft出h巴叶laお制s坑ts叩peぬcie白sespecial1y w叩it也h 
figi必t町1
、， 1;川'Th巴 pr，児es符en凶twriter compared t出h巴 fin巴 structureof Mα'alω0111η01η1αs with the structure 
of the frustule 0ぱfMeloωsI1'αgYa/'luYata and the other centric diatom， and explained a 
simi1arity between them. 
1t s巴emsthat the morphological similarity between th巴 scaleof Nlall01'l10nas and 
the"frustul of the diatom is one ofcharacteristics which p巴rmitto unite Chrysophyceae 
and Bacillariophyceae. 
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t商 要
jlfallo1nOl1 a，~， ヴynw・α 属及びイ也の淡水産プラ ンク ト ンの
電子顕微鏡による研究.，V. 
Mαllombn仰の鱗片と珪藻殻の微細構造の類似について
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電子顕微鏡による観察から，凡.1allonwnasの鱗片の構造は次のように言うことができる.
Mallomonas fastigatαは内外面同ーの構造を示す (Pl.1， Fig. 1). Mallomonas regina， 
MalLonwnas crassisqual'l'/αや 1I1alLomonaseoαは，内面は孔のある平板で，外面に網状
構造が発達し，内外面は異なった構造を示す (Pl.1， Figs. 2， 3， 4， Pl.n， Fig. 5). これ
は内外膜2層からできていると言える.この構造は Fig. 1に示される.
Mallomonas reginaでは，網状構造の上に小さい膜が発達していると思われる (Pl.l. 
Fig. 8・M). この膜は，中心型珪藻の殻の蓋膜と類似している.
HARRISと BRADLEY(1960) は，Mallomonas allor geiの鱗片は 3層の膜からできて
いることを報告し，同時に電子顕微鏡で観察された種を 4群と孤立種の群とに分類した.
著者は1963年に Mallomonasgrataを発表したが，この種は鱗片の構造から，Quadralα 
群と TOI明 rata群の中間の特徴をもち，両群を結びつける穏であると考えられる.しかし
HARRISと BRADLEYの分類の中の孤立穏の群と他のものとのつながりは明らかでなく，
またMallo1l1onasと他の属とのつながりの開にも，隙聞があるなど，系統上多くの問題が
残されている.この点については，次の機会にゆずることにする.
珪藻殻の微細構造は，奥野氏らによって明らかにされている.!vlallomonasの鱗片の構
造と，珪藻殻の構造を比較すると，両者はよく似ていることがわかった.とくに J.¥Ielosirα
や他の中心型珪藻の殻の構造と類似しており， Fig.1は，各部の名称、を取り換えれば，
Melosil刀の殻の構造として示しうると思われる.
黄色鞭毛藻類と珪藻類は黄緑色藻類と共に同ーの門にまとめられてU、る.今まで，電子
顕微鏡で観察された鱗片と珪藻殻との構造上の類似については，あまり述べられていない.
これらの形態上の類似は，両者を結び‘つける特徴であると思われる.すなわち，両者が近
縁であることを証拠だてる特徴のーっとして考えられるものである.
Explanation of plates (al figures are original) 
Plate I 
Fig. 1. Outer side of scale of Mallomollas jastigata (replica). X 10，000 
Fig. 2.Outer side of scale of Mallomollas regi仰 (shadowed)X 15，000 
Fig. 3. Inner side of scale of Mallomollas crassisqttama. (outer reticulation is seen as white net 
work) X 22，000 
Fig. 4. Replica of outer sid巴 ofscale of Mallomonas crassisquama. X 34，000 
Plate H 
Fig. 5. Direct electron micrograph of scale with well-dev巴lopedreticular structure of Mallo押'IOlas
regina. X 14，000 
Fig. 6. Direct electron micl'Ograph of frustule of a centric diatom. X 20，000 
Fig. 7. Direct electron micl'Ograph of Melosira (cf. M. granulata) a…X 13，000， b…X 2，700 
Fig. 8. A part of scale of Mallomonas regina. X 70，000 
R…ridge， M..・membranedeveloped along the ridge. 
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